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(54) METHOD AND DEVICE FOR DATA TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device which improve video quality in the case of 
transmitting/receiving video data constituting a data 
stream on an unreliable transmission path. 
SOLUTION: These method and device are used for 
transmitting/receiving the video data in the form of a 
data stream composed of a plurality of data frames. A 
priority level is allocated to each frame. When a data 
frame is transmitted through the unreliable transmission 
path and is not received by a receiving side, the priority 
level of a lacking data frame is compared with a priority 
threshold, and when the priority level is higher than the 
priority threshold, the lacking data frame is 
retransmitted Retransmission decision is made by either 
the transmitting side or the receiving side. In a desirable 
performance form, the priority level of the whole data 
frames to be transmitted is compared with the threshold. 
A priority threshold is calculated on the basis of the 
rneesuremcnt of available transmission path band y-'idthj 
namely, on the basis of the bit rate of a previously transmitted frame in order to decide the 
priority. Further, the arrival time of the data frame to be retransmitted may be estimated in the 
case of deciding retransmission. 
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— 7 L/-A©S» y ^Mi: 7 U— ASS 

(oatt^itttr^xs^, 

«f -5 Xg t $ « X. -C S t'— ^» Sa^a. 

[fli^as] j:aB«5tsu'<^i'*<i!iyaT&4xfcr— 

;u<otg y ST ^ 7 u— AA^ssBHiKottss 
wassfctB t:TfT*>*t«a*3ii i ^ct^ l s ©tx-r*i*^i= 

%s<oaA&itfir«xsaffiffi?fig«e2iaieigi«$ 
jiEaft50>affi$irtii-r<&xs^ ^iiiiTi^^si^^ 

1 <^l^L6 0!>l^r:h.A^I=EttO9::^S. 
[ilJR^es] JiEt— ^«7U— A<D«5fefiU"<;i'*fll 
5fea<»Hffii:ltS-r-SXgl*ifel=26tti**vf=T— ? 7 U 

-A(otf-y hu— h«ti-a)-r-5xss*&jz«ii-cfc 
y . z <D»a **ifc e h u- h ^EW-a * tifceas 

a««46^ i=S-:5tx-c±ES3tfta>aitA««:U :K« c 

^ ^nrnt-nm^m 7 Eea>:«^. 
[R^^g] 7*-^ 7 u-A«>i)«B*M*«:E-r«x 

«is$*ifcii)«ftrffl*<iii«^si$iaj: yia-TfSt^Jft^ic 
sa$ffli©i-r*xgt <&!=«xrl^SBl«5S 1 tft^ 

L 8 <0t^■r4^A^lcEtta>^aS. 



it y p)*tfcttaa)7^-^« 7 u— AA^ & js^t^— 41 x 

JiES«*Jh,fc7^-^» 7 U— A«)«l5feSU'<>US«5fea 
K y— Affl^B•;»^^■^/<A^?,5l+^)^*Sat?fc■^T. 

(oaffi^its-rsMOSsa^. 
«r«ae^ai *fflxTtN«x-^»«tsa. 

[mUtS 1 2 ] ISJjtS 1 'S:^^ L 9 «>t^•rttA^I=E«<D 

1 i=E«(DSia. 

[OOO 1 ] 
[O 002] 

ti^»».<D7Zf<J'r—>a>iSf^^-ri>. ■e<0J:-5'S7' 
:^y^— *>3>a>«fcLT. /<— v-*-;i/a>tra.— 

^/ h h 5/ :^s<isa, DVDsa. eT;i-u=i— affc* 

«CCD*>9» tt«e#Sa. ^U-Ay'^fAfeJ: 

LT t # < roaarojsa^itja© e7';i-x K y - 5 

7 y ^r— > 3 > t SPJafBSfflT :^ y ^-2/ 3 
^E L T * w S, 

( u o 0 3 ] e-r h y — Ai* e7^:*-8!fe«a#fcirf 

51tSfc*ltT»<C< ^^S35«:i:<0> ^«a*^^fc*7 U 
— Atii?tf*L*mee'y h5iJ^-^« 0<^v K) <D36*i. 
A»&<EoTO-5. 7U— Afcl*. l*«lffli»SCI=J:-3T 

AO— ^l4t^t>•*•5l'^ffl»•l^•^b7 U— A*f=l± 
I 7U-Ai:Pf«*l*fcAf=ffiffl-r«Ci:*<T»#. M©- 

fiPttt^t?•^>*^aJ^9-^^t u— A^fci* p 7 u— a t ^ 
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[OO04] HI (d:(S3)Ea)tf7=:i-X h'J — £>^->XtP 
^-V3>1 20A^e,l5i:A/ifSM^^•r«::i:'^E<tt 

t^«. cortffleaioev hu— n*tt«a7':^'J^— 
T—^/i^v t'1fi^0)/i*r'y K»«*l=J:oTJl«:«-b 
K»fi*l*^K-C»y. «Xli^W-C2 0 0/W h 

■eftofcy 2 000/W h-c*ofcyr*. cro-b^fy 

to 0 0 5] -M7U-AAt-by>> Hb**l-St, 

(D-fe^> > MiffifflRrffiJEtesKcoe V h u— n=tei: 

fiiSIBH 5 0<0JS$, e-y hSyA<f!^L> ^S©^- 

[0 0 0 6] 5 0^<D7'^7-b;^l*. eaiBT'^' 

-tr>(ffil»SBl 4O0>«l»l=J:ySI@/<'y77iESi 3 

o*<ff3. fiasBi socoe^; nx-httBMWT^y 

>3>i 2 oA^e,sitBi«tfT^x h y— Aoev 
n-'-hj:y«i,'»a>-e» 2ian?#'S*^ofc-b^f>>h*< 

1 3oi=-^»i:iBis**i5. mm^^i-yyTmmitmm 

B7'^7-b;^MWSattflUtUfcx>7^^-7^H'T?a5y, 
«a57:/y^— >3>i 2o*>&^^i=isiALTt^«. 
Ltzt^-ox. fi*»sr:^'j'y— >3>i 2 0tt, atiz2i 

tB * *ifc <D*^ S tMi/ < T ^SBIi * *fC u 5 © 
3 O ic J: y SflJIKIzaittl * w t IZJEtS. 

[0 0 07] /<i 1 oi=*y3aitt$4ifc-bi^ 

j'>h-¥>:^P ha^UT*— (PDU) tte-r:i-^7 
T> h 1 6 0(DS^/<ry:7 7gSl 7 O T?Slf Bttaii 
4. 5<t/<'y7TSai 7 OttSltWofcT^-^i^Elfi 

-r^/^-v^T^wx-xtsy. -fe^f 

>1 8 0lcaitt**l4. 

[0 0 0 8] lfm«ttu>^^*^ufcii*«fe3lizfci^r 
(*. 2 •:3<D±S)S:iaH*t«*-r'5. S 1 ©RgfitteSIB 

•y i-By*A<±ff-r«^-cfc*. ffieeT^:*-;^. >y— A 
dani=iST-r«. S2a>iafia»fcft7-5ia>ssAtKit 



[0009] /<'!r'y h»5fe*9ia-r«f=»f=. tt*, t^ 

(ARQ) tiiftf*v4*a-ea&y, z(f>:fsmzi:tit£. 
/i^v h»ffeA<ei+fflT?aHi**t., -t^LAtayffiiciiia) 
a£y«A*»*/<'b-f i>©2im*e»» 
i=«yfi-rwii=*o-c, ^citrt^*tttf!7^— A*<?f 

[0 0 1 0] ^em2©iaB. -r 3^:43^. ^»2&]b< 
«»LA>-r<Ri=i**«i=*#<<t«ci:. *^«-r« 

a^frtv -t©e«*RT PSlffll^n ha/U (RTC 
P) *ffi-3-C¥-^' V-^(=aim-r*c:A:A<T»#5,, 
[0 0 1 1 ] m:f3<OfBiS. •T'JEt)*.. /<^'V h»*i:e 

fll©RT pS£tB'^©t§^ii*i*. ^3;^@^©7^• 
-;^Kl-J:orlt5gR^fil^E#s»5«{ig (MACK) 
/<^r'y h^ffiffiU-Cfx^ liai*l7L/— 

(cS ItDl & ti« T? a& % 5 U— A * jR*-r « C i: 1= J: o 
[001 2] 

■5'5E->X7^Att, ^T©:7L/— A*S2ir-5©l=fi[fflW 

7U-AlzfB3£-r*©T?iSJEttA<«<'JC-S. feSfiaiB 
«18-CI*» 5fefj©P:7U— AA<iEU<a«ta6*l«E4^o 
*:fc«)l=. iEL<al+«l&*trl^f=*»©P7^— A35< 

[00 1 3] C©J:7«ES^ffi». mmtiii^ti 



(4) 



2001—274861 



fey L*^t*r<D/<'^r-y hfct oTH t^lBJ-^ft^HS 

[00 1 4] H»l=-r— ^iX t-y— A<Dj>tltfc-r— 
1 8, 0 0 2#l=BI***l.f=^**<&5. CLOSET? 

^ p 7 u— A*a«-r «rf>s**ab««)i?. i 7 u— a* 

[0015] *fc. I 7U— AtP^U— A<DSStt«) 
5, 7 8 4, 5 2 7^l=H^$4lf=itffi«<fe«. 

[001 6] fcsi^i*. mtmnffs. 7 6 8, 527-^ 

[0017] LA^LjJeA^C,, ±Ett3lESt«l*, 
[001 8] UfcA<-3T, *«?g®a»l*. 

[00 1 9] 

[00201 4:»i8l=J:*ttf, affeUfc-r-^i^U-A 

- T t, tt« a H S fil J: * 1* 4 C t *< "C * « , 
[0021] -eittt. :$:fEmttl^@litt'J ^/^ (flit 



[0 0 2 21 ^utrt^ST— Aa>«itSU'<;u 
ta-r -5 - i: / <fi!-C t ^ 7 -r T > h«T? tSSfrT? # 

fe«. c:ihl=J:y. T-y^UV^^^lRlODeatt^Jgie* 
[o O 2 31 :ti9im<0»^ Ul^lKlt»fiM:«eSBI«fl-C 

[00 2 41 2ita«>ft£**-y— /^a-cEtsitfca^, ^ 

5 -f T > K»lia»«*<5feff-r « 2 OO-r— 41 :? U-A 

©sw y ftiH i: 7 u-AS$#A/-e t^s <E & w*J-e 

::rol1ia*fijffl-r*tli, -9— M*i4«t,S!i*J:<G3l 
[00 2 51 (S*a)->X^Ai:S<Ey. Ifi*:*- 

[0 0 2 61 siaio>3ftSA<jaiyfis-c?<ft5*i«*>sit«T» 

yaxS. w0^aizj:y. i431;:7U-A ( I 7U— 

A) 4<«t,as'Ei::7u— A-efcy, as7u— Att-tn 
mmtmav. a«7u-A©«^=t,j:yms<t7u- 

Ai: -t^iB if aS-CJEtt^ y U- A t (c^^Sr « w t 
ISC i^8S« -c«Bfi-^ « C ^ At qrttl=i& 

[00 2 71 7— 3®flJ^I*, jSffltO^S* 

[002 81 AA<HI=^oria 
4 C t Jftt^a *tl««^l=<0»»5fe**lfc7 U— A 
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A^K^^1*t^■eSltfl|f=ra(=■&•^rSIl3tL'5:t^^lSltt«y< 
[002 9] 

[0 0 3 0] H2lcS%-rJ:9J=. tx:*-**— /<1 1 O 

e-r:i-^^-f T> H 6 0I*, gffi/^-y^TSai 7 0 
t«^9iSm7■:f'J^—>a>^ 8 o*^Sj^.rL^■5. t'— 

^^^^-CTvn 6o(=eai#*i,«. 

[003 1] e-5r;*-^;^-f7'>M eOttSm 

/^y^rSB! 7 0(cmfi$4if=i»5^SettiSIB2 4 0$ 
«ATU«. -m»5fetttB««2 4 036t7U-Aa«i5lt 
Tt^«;ii:Sttai-rii:. »*L<f*2 0©5tfTT-^» 

ai(lftKl:»ifi«)2O<0y<4r'y KDI$a«*4:/<^'y K 
S*E1g-rS. -H|fS«i (NACK) /<^-vK4,L< 

(i^snsfiifta (MACK) /^'b-v h-T;&«i$siSjK 

«j:-DT-ti-y>> Mt$*t. •e2iKr^-b;?.®nasa2 6 
0(D*?t3(-J:yeSta2 5 o«^i-LreT^:*-y— 1 
oi=SIUi$;h.«. 

[0 0 3 2] /<1 1 OT?!*. 9«/«'y77S 

a2 3 0A<^-<D7'-ai$Sft«iy. 

/<-y7T2 2 0l=a&*l«, lia«/<?»7 7'2 2 0t*tt 

tfiSTT^'j^r— >3i/i 2 o*>e.afi/\*-v:77sai 3 

0'^SS(Ofc«>l-ai&*l* I AtP^U— AS— 

[0 0 3 3] Sifi(D2ffl<0y<'trv h«>^lffli:fiSl=BaT 

^mri>. ii*«sr :^ u ^-i/ 3 > 1 2 o t L < ^tWsk 

«/<:y7r2 2 0*x&tt«t:?U— A*»H-»«t, fH» 
Saa 1 o(*-t«>7^— ^:7u-Aiz8jySTP>*tfcfli5fe 

[0 0 3 4] H3A'>t.BBe.A'''SJ:3l=. *«IWJ=«fc*l, 
li. I 7 U-A(±fl6(© 7 U—AA^ feast L -Cttfiiagtr 



::"J^— >3>i 8 0i=a5i**iSfl>T-, *t,Kt^ff5t 
g*»^x&iK■CL^■5. I 7U— A|zitl=:«<flktOa>P:7 
U-Att-tOitfrr* I 7 U— A©WCfi£H-r«. 2S 
S<0 P 7 U— AttfitDO!) P 7 U— AlCfam-^^ tti, 
IZ^ fitOOD P 7 A*< I 7U— AI=Staf -Sro-e. — 
a©ttHii«l='Sy. Lfc*<o-C. JRIDOP7U-AJ: 

ya5ft**«tv c«):*sc*ia»«>P7u-Ai=ffffl 

L. *SaaHfilA<Sgt^P7U-Af5t\ fit)*. <fc 

yai<DP7u-A(5ifaBa*«< u-cj:y«t^«5feja 

tt, n » B 0) P 7 U-AI=S*-r 1 / n fCUffi 

1£Btt £afi-e $ « c ^: liSIB -C $ « -C & % ? . 
[00 3 5] H4l=3«-rJ:9l=, hU— A26ffl 

^P-bXttS*fltST::^'J'!r— e/3>l 2 0*>e,l»«7U 

— A$ait9t«xg (;^-r':':^s4 1 o) s^urt^ 

«. XT'y:rS4 2 0-C. Sa6»«*»»»t»& 

t^a^tt. :^P-bXttXT-t/^S4 4 0l=ii». -t^-C 
3l»©ftStt*MSfr« (X-r-:/^S4 3 0) . XT^-y 

4 4 oxtt. eii^(DBa-T?»aizKnr«<i:3i=. 

[00 3 6] 7U— A<oe2l^|B]a2-Da>«|I^A«&]5: 

4. -*©s»(*7u-A©s*i=tts-e-r. «*a)ss 

<fcoT**«. jfe<7>sci*7 u— A i oeaiass^-r. 
[fti] 

(iL. Djiieaiss. I ii*7u-Afl)e-y hfi, ti 

tt 7 U— Ag*«c#^fffl, t 2I4 V h ^ y (0 7 U— A 

[00 3 7] ^|yitij3J:i;t2**2fi<0/<'y'y KDSJ« 
»iiartT?«lS-^-e&-5i:fiS-r4i:. 2O<0jfefT7U 

[ft2] 



A -A 

[0 0 3 8] Ufc**-3T. 2 0«>ifefT7 U-AOeaa 

«7L/-A«>ei3lS&$]|:tb-r«c^A<wfig-e««. c 
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lt«l6*V)a:*»ofc7U— A<Dfla*<e-7*:i-9— /<1 1 0(= 
S^**i.5o w4i(t. 3fg|i/<^ry KfzSffiyfflUyK- 
'TV H=-e-(D<fc5J&i61nflia$«E-r-5Ci:l=J:oTja 

[0 0 3 9] XT^v:^S4 4 0-e7U— A0I)B8SIA<*S 
**if=a*a:. ^o-bXI*XTV^S4 6 0l=3it?. •€• 
<07U-A*3l«/<'y:7T^ai 3 0(=2ISi&SA<fc4 
a^tt, XT-y:/S4 5 0*<SfT**i,«. 

2 1 om«sr:/U'y— >a>i 2 o-^tzttmskm/< 

yy7 22 0A^ib*l=Slt«l47U— AS^OCtlCJEf 

-6 (;^7^-y:^s4 1 o) . 

[GO 4 0] XT-vZfS^AOOSkOlSt&iBSlZ^'S 

i=. xx-y^ssio-e. 7 u— A(Di(i«^iHia>«is» 
[004 1] -tott, XT-vifsszo-c. m&mmm 

2 1 0At^?lt'Cl^4:7^— A<D«3tfi*Sffi-r*. 
[0 0 4 2] B6l=^-r<»:3lC. $9»SB2 1 OttfilD 

«l:XT-«y:^S6 2o-c@safSU"<;n=T^-bx 

ffl**V*7U— A (&•€•&< I*. :*kTa)7U— AA<|D«) 

7 u— A«)«5fea U'<;uA<«jfeS<DHfliU'<;u$fflx.r 

:7U— Aii«g!i£$.tii.. •5■•5^?'Sl,^a^lc(i. 7U 
-A(0|g|i;bt%£^n^. 
[0 0 4 3] ^(D^^a-bXttft/hE©:^— '^-y 

*ifzmm-^mfimxk»^mmzA'^i^x9A&mmim 

mn (X-T'y:/S7 1 O, S720) ^:t^5^-eH6 



[O O 4 4] fil^nFeg)&^%4@» t 2<O^».Vibi>0> 

■c, mm^mtj:&sk»^m^s<otYsnizii±R&m&m<D 

[8(3] 

[0 0 4 5] y(,7-yfS7-l O -CftSIS^tfcffifflRrffie 
SIK»«fiBchS. X7^:y:/S7 2 0-Cffiffl 

[ft4] 

e L. B vtts < fir *>*i,itEUMa^r=B*«eaii=«& 

S«%ti4B-e&y, kM:^gB(0«l«£->X7AI=ae$ 

[0 0 4 6] B8IC^-rJ:3(=. S&lCXTTt^^SB 1 

o T?. isitt y u— AO e hu— h * star* c 

tf!y ^Ky*6<St^«^lzS2l**^■67^— AS 
t t.SS'S:? U— A$2lffi-r-5<OI~+»»5:eaiBI& 

ige4e;b^«i«g$^-c c ^ ims.r^tzv>izikats*itz 
■X— ^«)«*ig«-r««)i=*«-c*«. istb7u— A© 

tar*, 
[fks] 




[0 0 4 7] C:(DI|SC»=33t^-C. BsttSm^U— A«> 

-At«t«rUt^iSdir'U— A. i itt*«>E1t*Jh.T 
Lx«lfc/KS. tpfeJ:ti:tql*-f-*t^*t«-7U— AOfi 

[0048] -t-xoa^ XT-y::^s8 2 0-ei*, xt-vz/ 

SB 1 0-r?tta**lfc2ltt3 7L'— A<De-y hU— hBg 
[ft6] 
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[o o 4 9] 99iSL3t&izit'i<iikaimmimmmnm. 

[00 SO] BB9l4li■r:^^^-f7'> H SO-CtT*:*- 

Lf=*5l=. ;^T^-y^S9 3 0-ei}aiK«A«*a**t, 
;^T=^'y:^S 9 4 0-e-t-*i**3llB**i-5. »*Lt%|gJ6Je 
fiT?tt. tfT*:*-y— Al 1 0(0«t«SB2 1 036<S3life 

xtf-^/:/s4 4 0I*. a9«>e-r:i-A h'J— A 

aBi::^p-feX©i?sis*^«x-rt;^s 9 3 oa>i?ri=» 

B. 

[B2] ;t:«n(D$7$Ll>Sglfe^ffir=«'A'«eT';l-X h 



B. 

lt*lf 2lft3E#«**-*-7 P— B. 
[B6] B5(c^-r»Slft£¥ie(D-fl{-e^«fll5kft9& 

[B7] ±8B«5tSS^S0!>S2a>«!l$^-r7P— B. 
[B8] J:e«56a9&£<om3a>«i&^r7P— B. 

[B9] e^^fx ^y-AS^Sly::^p^r^*«^7P- 
B. 



1 1 o /< 

1 2 o ttlStST ^— -> a > 

1 3 o stm^^y 7 T sa 

140 fiS»7^-t:X«l«SB 

1 5 o 

160 \i7'*<7=P-(7l^h 

170 a«/<-y7Tsa 

180 tt«ia*r:^y^— >a> 

2 1 o «msa 
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